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(54) DIGITAL BROADCAST RECEPTION SYSTEM IN INFORMATION PROCESSER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To allow a CPU of a 
computer to facilitate packet processing by using a 
PID to filter a packet of an MPEG2 transport stream 
that is a digital broadcast received signal, giving the 
filtered packet to an FIFO memory and allowing a 
DMA controller to apply DMA transfer to a system 
memory via a host bus of the computer. 
SOLUTION: A CPU 13 of a personal computer 18 sets 
a tuner section 2 of a digital satellite broadcast such 
as changeover of a transponder of a satellite to 
demodulate and corrects an error of a radio wave 
received by a parabolic antenna 1 to provide an 
output of an MPEG 2 transport stream. In the case of 
a pay broadcast, a descrambling section 3 converts 
the stream into an MPEG2 transport stream that is 
descrambled. In this case, a key to release scrambling 
is controlled by the CPU 13 from the system memory 
8 of the personal computer 18 and data are sent to 
the descrambling section 3. 
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Control Message) f-^SSBtS 
(i5ffl^f-J'75 0 2) „ CCECMf-i'Cli, ^ 

A»?>ttai^-Sfc«)K: i e>S'fe7 r — ^^AoTiJt), ECM 
^r— *BU ^M»l©Sm«{C^©ffiaiA $ fTfcnTV>S 
^FP^tS(^* s ^MS:ffi^MPEG2© b^>^7K— h 

[0 0 5 5] JSttSLfcE CM5=— hMj* 1 4* 
SSL, 12©I/0a»3 2£IfiLTFIFO> 
*U 3 1 fCjMJ-TS. F IFO^t'J 3 i*e>©^— ^ 
ttRS-2 3 2CfiJfflISP3 OCtoTy'JTAf-^C 
IC7J-KI/Fg&6£iiLTI CA-K5 
CECMr- *£;LT*£&tr (15075:^75 0 
3) o 

[0056] -f©t, i c*— k 5^^^— fmrnteffl 

©i§3i&C> ^ ^ 5 > 7*;i/& MBit 5 1 »©Sr-^ # 
m&ZtlZCDT; I C#— K I/FgB6T-^m») (0 
5©7t-)'7'5.0 4) , RS- 2 3 2 C$WSfl3 0 £ig 

E&L.-ot7 wKt^icg&LT. fifo^^';31(c 

tell, F I FO^t'J 3 ltt, ^-^tfAofct.CP 
U 1 3 £#bTfJ!)ji^£2g£;*-eT. CPU13tt, 
7o^7At-F I FO^t'J 3 1 tAotl^7^7> 
^l/Sr^-rSfeW)©^-^^^ I/0{&J®SB3 21Z 

[0 0 5 7] ^LT\ ^^v>y;i/&«?|^-rSfc«)©@ 
f-^S^hn^HSIftlt, I/0$"J®gB3 2 
(c«t t)^^5>7;i/^g»3tc#t^&fTV^ (05© 

7J$*X-5X^7>7';U©A 1 A 1 ^)7£:MPEG2 h7>X.# 
— h 'J-A©^<>r-.y h-S:g?Ki1-5o 
[0 0 5 8] ^©^, f+>^^SSti±»7 
(I2 5©^7 i y7'5 0 6) , ECMSfl© 
MS (121 5©^t^ ^ T5 0 2 ) (CMt), ICA-HCE 
CMSS^ii^, I C#-K.fc9£l:r-*£3l£Sl!3, 
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7, f 5 > TVHSPKfcS 3C»S»tri:n-3-ai ©fE JR £** 
OSLff'i- ^+>*;i/©£M*fctt«*aftTfc:«eofc 

[0 0 5 9] W±» H5CSti5C, 7*7>7MS 

PiD^7-fMc^tfilt **5>:?>©*Piiii;* 

t\tz.yk@L J $>^P<n>*>T y btfi^T^A^'J 8 {CD MA 
<E»;**i*fe«>, CPUt-HfT^^57D;77AB:, ^ 
<7J^©/1^y b©^D— KSIi7>£J££tn-f MPE 
G2©»itf^M©PES (Packet i zed 
Elementary Stream) £rtttB"2~£> C 

[0 0 6 0] fflifcbfePESfc, CPUT-Uff ZtlZ7 

HHfc*jj*SM ocieasu crt i"5fc:iftfc£gtj5*u 
— l 6 

[0 0 6 1 ] 

[0 0 6 2] H6tt. *»B©— 3Qfi«©*lJ«ftjj*-ria 

7 Hi, ;^^r>^7- 1 fc«t &s§um&fi5sa^ 

RISBB 7 4 S$*$ (¥J&7^7£ 2 4B) fc*«U 

^•iftftTc©^^ ^->HB9fcR-r q p s Kmm^m *> 

§TIE£fT^MPEG2 b^>>X#— b U— AfcttJ* 
[0 0 6 3] JkCMP E G 2 h^>^^— h- U— A 

7 1 — > TVl/fSffllSB 3 C7 4 JUfRVttX vn 

[0 0 6 4] 7-f ^Stf*^ FM7M»S4tt 1 M 
9e&ffifttt£»R9g 7 4 ^-SBg $ 7*782 
4 0) C**UfcCS«M*«fflUfctta©*»ttiS* 
SWStifcftO I C*- F 5 *7> t^t4fcft© I C 

fc-Ki/F (-<>* 7^-70 i»6C5 f -^fea»-r 

5fc&©-f 7 x— 7x£J#*k /^-ytwvtj.- 
£18©PCI (Peripheral Compon 
ent Interconnect) 7 5 HJMre b 
T\ ^-yt;i/3>Ki-^l 8©CPU1 3i»t.7^. 
■fe * W 3fe £ <fc 3 C tttS * ti s . 
[0 0 6 5] ±IB©J:-5K:«jffi#hT3fe*» SStilftS 
fSSai^lBRafB 7 4 gflgEja (¥/& 7 7 £ 2 4 B ) 

cflSftufecswfitfiBfflufcaaissefsfcK)©^ 



i 8©pc 7 stgasjatjis. 
[0 0 6 6] ^— v^-;i/3>t:a— ^ l 8«\ — jasatifc 

CPU1 3 i: P C I ^ 7 5 £ is^J-kt^ ') 8 £#Jffl! 
tSNorth B r i d g e 7 2T'f-^©J!li^ fi 1 

«r\ p c 7 5cg^nsy77-f v^^-y-rs/ 

7rA7 3C«t!)It4CRT15l:SSUfe!3, PC 
1^*7 5 Cigif££;fiStl-'i?> KC0DEC741CJ;D 

*t:-*-l 6£tfiBfci»6-efc!K PCI/U75I: 

SMSSfti^AWl 2t:if3NTT«|gI5]i^7 6 fCjg 

tt L t t 1 - * ilfltf RJtl i: « -5 - 
[0 0 6 7] #»«©— 5O8i0S©ftflsfco^-T\ 

m 2 time 6 s#m LTiMifc»Mrr s. 

[0 0 6 8] $fc-*\ rVpfrC SfSflttSS©^-:*— 
gP7 0Tti, /^-t;77>Tt 1 TfSttfcg&fc^— V 
^!/3>Ka-i'180CPU13C < t5 > CSS1© 

h 7 * > ^©«j ») #^.^©^ a -7"— ©is^ *ff 

V\ QPSK«»*>KMTIE*ffV\ MPEG2©h7 
>^^— h U— AgrtiJ^-rs. 
[0 0 6 9] C©^T-{i, tfWiltaS©^ 
^5>>7Vi/a $ flPfc£;ft.Tv , >;&v , >©T% **4Stfai©i§-&B: 
7^5> 7Vl/*PRfcS& 3T-7vi'7>7'^ UfcMPE 
G2 h^>^^— b •;— At^g|^-S. d©B§lC, 
;**-7>7VU£8?|Sfc-r5fc«>©^ii> M-V7-^3>K 
i— * 1 8©^rA/ty 8A>f)CPU 1 3(d$)jai^ 

[0 0 7 0] ^^7>r;i/^ge3T*tB*^nfcMPE 
G2 b5>XX— b U— A3 9li, h^->^#— h 
7,h';-A7-f^3 3 (@2#I) Tf, ?»CPU1 
3C7D^7AC<t Dlf?nfc7vfM LfeWt'Jr -y 

[0 07 1] 7«f^©»f|sftBI3-*fflV^TJ:»)P«BK: 

[0 0 7 2] 7^;i/^liMPEG2 h7>^*-b^ h 
•J-ACP I D iLmHxZ^Tv b© ID4^tl 3 tf 
v h ©tfffi^ 1T> f©PIDffl(iiiCPU13Ci9 

y ><7*ufc^p i Dwffi^ig^ufcT^— ^ 

tntrv N©U^^^ 5 l©ffi£it«<LT— gtbfcBt 
"1" T-SC©B#t "0" *a*-r*ifc«»5 2 
X-mf$.£tlZ7'<J\<*7'vy? 5 0T®«*ft5. C© 
B^t, 7^;i/-J'7'D 'yi' 5 OS 1 6flfflV>T. 1 6flf© 
P I D&|5ji$C7-f ;u*-rsfl!J5Rfc:u 7>r;i/^7 , P «^ 
^©tBTj^ORy— h5 3T-ifeSlP^i:So OR^-h 
5 3 4»6a*$ixfcfli*Y©tt!IBt:«toT» i h© 

7 4;u*©»ftsfc*5rrs. tbTjff^Y^ "o" ©p^a 

©^«i^^-7->> b<£5 1 2/W h©F IFO^tU 3 4 
fe^-fS. Z-Omitt b^>7s^— bTs b U— A7-fA 
^ 3 3©ffT-fr-5. 

[0 0 7 3] FIFO^ ; EiJ3 4t:fii|?ntr-^ 
fcfc, DMA»Jfflia5 3 5 {CJ;^T, Vt;i/3 > t: jl — 
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9 I 8<Di/XT-AfEV 8C^UTDMAfi2?ni>o 

i5t, |5]-P I D©/^y h#ta£B£ftSo 
[0 0 7 4] S/^fA^t'J 8 fcUE»S*l4^<r* h 
li, CPU 1 3©ro^AlC«t 055RCDfeofc/^^ 

CPU 1 3 TllfT^ft 3:70^7 Ai±, 
[0 0 7 5] it, 16lOPIDT?7^;^Lfe»^ 

^5cDSitn@{ceeoTSiBj^-^ 0 
[0077] «».cw»tt3S*ae-r*i:Stt, wwk: 

^75 0 i) o z<demmt—# MtmnMrnvrnfom 

MSStfWMSffi^MP E G 2 CD h ^ b^tr y 

[0.0 7 8] EMMr-^SPCI;U7 5 

SBSU I/0MIIPS3 2S841/T 1 2 8;W h© 

.f i Fo^^&y 3 uc»tn*rso fifo^»j3i*> 

£>CD^— *fctR S- 2 3 2 Cf&JfflI£{S3 0 (C «fc^T*> U 7 

yh^olK^ IC*-HI/FS6SaLTIC 
* - 1*5 CEMMr-**»Sa^l< . ^©ffSBfe 

[0 0 7 9] St, IC*-H5tAot^4*-KI 
JJ|J6DIDW«*IC*— KI/Fa6Ttt*9lO, RS 
-2 3 2 c$m&3 0S«ftbt^7i/;i/Bf»:*»l/ 
TF I FO^U 3 1 fcHESU FIFO**U31tt 
?-*#Ao&tCPUl 3C*tLTfflD&#*»£S 

•b-t. cpunit c©»Jt>a*cj©t, /d^a 

T*F I FO^'J 3 1 tCAott^f-^^ I/OWJ 
IB»3 2CctDPCI;a7 5*jB4UT; S/^^A^ 

[0 0 8 0] Z<D I C* — KCDIDt»«£PC 1^*7 

gf$3tc^^|g«bTi5<o tt±©£'fc£^»fflJ8»ST- 

[0 0 8 1 ]*C, E CM^-*£§{I-f& (13500^ 
f^75 0 2) o CCDE CM^-^tC^W^SJ^O^^ 



JB#C S»I5ffi^MP EG 2© N^>^^- h^<5r*v 

[0 0 8 2] ft&aiLfc. ECMr-^5PCl7U7 5 
SgfiU I/0*J»SB3 2Sg*lTF IFO^^'J 

3 ijcisaj*-«. 

[0 0 8 3] FIFO^^'J3 1*?)(Dt-*H:RS- 
2 3 2 C$9093 OC'iot^Ur^r-irlcJtHJ 
ft, IC#— KI/FgB6&«UTIC*— K5JCEC 
M:r-^£UT»£iitr (H5©X^^r5 0 3) 0 

[0 0 8 4] I Cij— YiP%T—*toMnm<0 

£ft£CDT% I C^J — K I /Fgfl 6 XWcfo^SL*) (0 5 CD 
^^y^S 04) , RS-232 CfgJ£PS&3 0 ££Se& L 
TM7l/;HIfttilU FIFO^€'J3 ictii 
U F I FO^^EU 3 1 ii^-^^Aofe?,; CPU1 
3£^UTiyDj&^£^££i*T, CPU13lt .^D 
^7AfFIFO^t'J3 1 tA-3tl^X^7>7;i/ 

[0 0 8 5].^^7>^l/*jSPB*-rs&«>CD«^»-^ 

PCIyU7 5S:gftLT> I/0*JIWSB 3 2 tct 
0^*^>^l/*PBftSI5 3fc:#§a*i*fTV^ (H5<Z>;*^ 
^75 0 5) . r&PJl'C SSSttS^i— 6 £B 
2/£ft£MPEG2 h ^ >^^t— h »J— kG>7.&^ 

[0 0 8 6] ^gdSL ^+>*;i/©8EJE*fctt«W*7 
«C3&S*"t?tt (H5©7r^75 0 6) , ECMgflCD 

CMr-«t?M, I C^j-Kct !)g£:r-*£3l§ 
^^5>^l/j»l»»3t«Siitr4:V^— »6Df^ 

[0 0 8 7] £JLt. B5fcSvr«fc-5iC* *^7>7Vl/» 

PiDg7-f;i/*t»ttixlix ;*^5>:/;i/CD*Pl»£ 

ftfcttft^S^©^* htf^rA^t'J 8tDMA 
S£i££ft£fe#>, ^D^^Att^OD^CD/^iy hcD^-T 
D-K943:eJS*tHr4:, MPEG2©^t^m 
©PESSrtfflri^fctfHl*** ttffibtPES^^ 
D^7Ai:J:oTf3-FU Iir3-h*©^§^ 
^7^ 7^S/7rA7 3^fiigUTCRT 1 5 £B&^ 
£3t^U ^fra-K©^5:^^>KCODEC7 

[0 0 8 8] #fS0£CD§g 2 <£|£M<Dff5!S£o^ 
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lb o 8 9] mi7b^m9*0m-th£, zom2com 

CD h U-i7-f 3 3 (08#as) 

<£>:7>f ^l/^T'D y£tc> MP E G 2 <DM@iiiiaj&(D'<'{ 

W\ 5 1 hfflh7>/;^- hA777^ftb 

Ts ^©ffiTJSr^- K^xJiJffiOMP EG 2^3— y 
— 20 (IU7#^) ICfisjgLT. BH^fc^JSCDT^- K 
SfTl\ MPEG2r3-^- 2 0 A»e>©ilj^©ai7J 

ts, (pci;u) Sr^ES-a-rc, mm, m 

mmmSUl OlzXtlLX. CRT15tC*^b, ^© 
£n7Jfci\ ^W£95 1 lJCATJUT^t-A-l 

[0 0 9 0] mi^m-?Z>h, MPEG2r3-^- 
2 Otcli. rn-Ffflfflyv^rtLT^t'J 1 9i s gf 

[0 0 9 1 ] A— H->x7T-MP EG2f3- K 

-A7^;^3 3T% rpCRj (Program C 
lock Reference) i:Df littiZMmmffllX 

^©tt£^ ^6 0T-7 y^U 7vflfePCR 
A*^* >*)\s%W *)&Z.xmW<DP CRffofci^ 
tc, MPEG2f3- ^-2 0©*n<.y^T-7J£> h7 
f7;t5*'7>^6 4t:|5l^iCD-KU K#f:g§6ltc 
*^T, 7^f L bfePCRi:j!7"i7>^fBi;CD^<&i: 
tK <L©^7}£D/A^&§§ (t^^I/ • T^D^gl 
g§) 6 2T-7-^-D^fg^tc^t-S. 

[0 0 9 2] D/A^H6 2I±, IB3-# 0 GDB$£ cpffe 
©mti&tir.fc^C^fib, $*S§6 l©!!?}**, IE© 

3. D/Ag&§§6 2CDtB7j{C, g{£©**Ifc^I!>#« 
ofcfc^{c^l&ftu«:^«t5K:LPF ;i/ 

afc^^>t^i&Djtg-&VCO («BE«W%£88) 4 3 CD 

[0 0 9 3] VC043fcfc, MPEG2f3-y-20 
CD^D <y{7$rtii^U CCD^D v-irttP CR©*-7>* 
-6 4{Ct)A7J?H±-5. 

[0 0 9 4] VC043*6W*Sn5^Diy^tt, flt 
iH©ffl!|Oai > n — ^-©^ d y * < «t ^ tift-mf 

T £> - h £ *8 < 1" d £ # U * £ . 
[0 0 9 5] ±JB©J:5fcfl!JiEi:Ufc£i:fc,fc-3T, A 

8©CPU 1 3©ffiSttl6feffi< L&^B#C#*iJ4:j5c 
[0 0 9 6] *^©^3©HSfe©^SSt-3V>T 



HI 0£#!®L-C!&BJ3-r£ o 

[0 0 9 7] £©»3©glifi©«ffitt, #$gB.8£, i£v> 

[ 0 0 9 8 ] ffiSM2l©B#fi, 7>rttt^7*77> 
flfe±«M©r>r^-2 1£&»3, — 352 fc-^i? 

* ar&a frt>?i>>? M&ixm £ mm, s n * 

f-jL—i— gP2©tb7J(iMPEG2 h?>^^-h^ h 
>)-&tteZtztt>, &R©M£ttlql«lc&«. 
[0 0 9 9] JllLt*^S?*)UTV|ft»H:«2ECDBi 
It-fXT-tt»<, ;W tT^3 > 9 ^ X<D-&m&!g.<DW 
SlMXtf^^ftT^Sfctf). ^©MPEG2f 
3-^-ttMP@HL (Main Profile a 
t High L e v e 1) ©?3— V&ta&Z&Oifi 

[0 10 0] 

[fgBJl©^] JW±aftWbfc«t-5t: N #SSfil§C,fcft«T 
I3S3fl©3»*£^~3.' 
[0101] *mM<Dm 1 ©»*fcJu MPEG2 

h U— A©i^S^/t-Jr^ |S3>ta- <^© 

[0 10 2] fffllftit *«WC*V^Tt± % t*J*>\, 
Mi3l©§fSa57>^MPEG2 h^>^^-h^ h 'J— A 
®^yhfePIDf7^;^ LT, FIFO^t';!: 
ATJbTiP^x DMA3>FD-7TO>ta-^ffl* 

[0103] *^©^2©^ti, 

n>ti-^©CPUT-$)Jffliai5l55, 
Ctitcj:?), n>tri— ^©CPUtJ: 5 I C 
A-KCECMr-**aUll/T, 5 >^;i/$:)»|^ 

putfgff-rsc t#tB3fc-2><fca£&?K -e©^^^> 

bT, 3>tjr— ^©.CPUAs^— ^Stt^jitfCli:^ 

[0 10 4] tOIfttt, *fSMC*V^Ttt; 3>tTi 
— fKDisXT-Aj**: U*»f>*^ hy^SrJgd&LT I/O 
»J»»CJ:DF IFO^^Ut^-^SSiSSU-r, RS 
-2 3 2 CSWSPT-v' 'J r^HB^CXjftbfc ©*.{C, I 
C*— K I/FSS«fc>> I C*— HCWLTt*— *®2S« 
Sttl*S«t-5b, K-o. IC*-HfflT-^SICA- 
K I/F$:l5abTRS - 2 3 2 C$iJfflISPTv^ v U;Hf 
^tSEftLT, F I FO^'Jfc^-^&teS&bT* -t 
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A/t'J fZ^-^fcitS .fc-SKfifJ&U S^^A^'J 
GO^-^fc*;* I/OfWWfiBJCJ; t)^"^^ 

[HiBo«*&BiiB] 

[HI] *»BBO*JSO^»©i'^7 l A«ffiftS-riaT? 

[0 3] *»9ioiaK©^*k:*B-4 7>f;u*cD#ByR 
a £ saw -f s »cd bit & s . 

[0 6] safiwc^^A^jScft^-rHTfe 

So 

[H7 J **W©*2©^CD»JB<0^^A«J«ft^ 
[SI 8 J *m%(Dm2<D^M<DMm^&ttZ7*)V*R 

So 

[H9] **w©*2©iiai©»a8fc:*5»svco»j» 

[mil] fiejfcfiD^^AcossfiEs^-j-HT-fts. 
l ^v^^rv^^- 

3 * ^ > 7VI/#PBfcg* 

5 I C*—.H 

6 IC*-H/FS 

7 T^^cswsttisaws 

8 ->^^A^^e'; 

9 fgJgflgB 

1 0 Hft3ta*3B 
1 1 

l 2 -t^ASA 

13 CPU 

1 4 ^ 

15 CRT (r>f^7b^il) 

1 6 Xt^-^- 

1 7 SfSBifg 

19 * * 'J 



2 0 MPEG2r3»y- 

2 1 M±%iT>Tj- 
.30 R- 2 3 2 C{Hffl3l 

31 FIFO^^EU 

3 2 I/0$ffl£B 

. 3 3 h^>;*#— h 'J-A7-<;^ 

34 FIFO^t'J 

3 5 DMAftJffllgP 

3 6 ^y^^fisaaa^jL-^— Mjfcie^ 

3 7 IC*-HI/F^-4>/ffl«ie^ 

4 0 hM* I/F 

42 'v commit 

43 VCO 

5 0 7 4 )\/9~7u v& 

5 1 7 << ;i/*&2H*SP IDlsVX* 

5 2 itR» 

5 3 OR^-h 

6 0 7 yj- 
6 1 WMW* 
6 2 D AC 

6 3 LPF 
64 *->>^ — 

7 0 r^*;i/CSiItt2.fa-t-S 

71 ^^csaasseas * 

72 North Brigde 

7 3 tfyy-i VP**)- 7isXy^A 

74 -y-i>>KCODEC 

7 5 PCDU 

7 6 NTTmSSlHl^ 

1 0 1 «Itt^7^77>rt 

1 0 2 t^^SMSWS^-jl— SB 

1 0 3 *Z^>7)Vffim%& 

10 4 D RAM 

1 0 5 V 7 h U— A^=J— 

1 0 6 MPEG2r3-^- 

107 SDRAM 

1 0 8 \±=r*^y-3 — ¥— 

1 0 9 ^--r^DAC 

110 i/XT&rtX 

111. U^n>/^^*;!/*J»SB 

112 16bitT>f3> 

113 ROM 

1 1 4 DRAM 

115 I C^j— F 

116 I C*-K I/F» 
1 1 7 ^A 

118 *s> h9-^ffi!l»iaB 

1 1 9 ^*;i/«MttiiSS«« (IRD) 
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[01] 



Si 



*** 






• 



l/f* 



^6 



7 



-8 



I 



I 



73- — | CPU 



15- 



1 wn&n 



10 



CRT 



1 16- 



T 

11 



16 



12 



-17 



[02] 



I Cfl-Kl/F 



4 



36 



30 

f, L_ 

RS - 232C 



31 

JL 



|F I FO^'i 



32- 



1 



"36 



-39 



F I FOIVJ 



40 



J 



^33 

^34 
-35 



l/F 
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[193] 



e ->/^rT7-^ r 7-r- J , 


., 




/ftp* 


/• 

XT* 


f 


<2 




Pitt 


PU 












tfr>9 


(1*38) 

_ . > 



8 1 
(Bit) 



50 



51 



13 2 
13 



184 



P I DU>^5> 1 



^13 



— i 
I 

I 



52 

1 



ifc*S 1 



I 



j 1 



> 13 



N 



I 



^""^-^-53 



Y 




0 




1 
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[H4] 



~ O / / J 7 




I88 
(Byte) 



(3 — P I D^Vwh 



[06] 



X2 



70 



XI 



ICA-K 



IC*-t= 



-71 



18 







r 8 


t ^72 








North 










Bridge 





CPU 



-13 



CODEC 



-76 



1 5^ C R T~| j^EZT^ 



-16 



NTT 
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i 







'"\--501. 








\ 


f 




ECU 


'~ N -^' 50 2 



I C A-KC E 


C M 


~- — 503 




! , 




I C ^-KcfcU 




504 




f 






" N -' 505 


\ 








(15) 



ftmW- 11-122550 



[17] 



'<2r 



11 



CI 



4 



20 



19 



J 
1 






i 




CP uf 



MPEG2 



,10 



15 



FT 7 



CRT 
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